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(57) Abstract: A cushioning conversion system and method for transferring a dunnage pad are disclosed. The conversion system 
includes a cushioning conversion machine and a pad support. The conversion machine produces cushioning dunnage pads and dis- 
charges the pads in a predetermined discharge direction. A pad support is movable between a pad receiving position and a pad 
discharge position. In the pad receiving position, the pad support is oriented relative to the conversion machine to receive thereon 
dunnage pads discharged from the conversion machine in the discharge direction. In the pad discharge position, the pad support is 
tilted relative to horizontal for discharge of the dunnage pad from the pad support. 
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CUSHIONING CONVERSION SYSTEM WITH 
DUNNAGE PAD TRANSFER MECHANISM 

Field of the Invention 

This invention relates generally to a cushioning conversion system and, 
more particularly, to a dunnage pad transfer mechanism for use with a cushioning 
conversion machine in a packaging system. 

Background 

In the cushioning conversion art a cushioning conversion machine, or 
converter, is used to convert sheet stock material, such as paper in multi-ply form, 
into low-density cushioning products, or dunnage pads. The dunnage pads are 
discharged in a predetermined discharge direction through an exit chute of the 
conversion machine. 

Typically, the dunnage pads are discharged to a transitional zone and 
then, at the appropriate time, inserted into a container for cushioning purposes. A 
variety of arrangements have been used as transitional zones in packaging 
systems, such as the arrangement disclosed in U.S. Pat. No. 5,542,232. This 
patent is assigned to the assignee of the present invention and the entire 
disclosure is hereby incorporated herein by reference. 

In U.S. Pat. No. 5,542,232, there is disclosed a packaging system 
including a conversion machine and a slide positioned adjacent to the machine. 
The conversion machine includes a frame and conversion assemblies that are 
mounted to the frame and create cushioning dunnage products commonly 
re f errec | to as pads. The conversion machine has an outlet in the form of an exit 
chute through which the cushioning products are discharged onto the slide in a 
predetermined discharged direction. The slide has a smooth sloped surface with 
a top portion positioned proximate to the machine's exit chute so that the 
discharged cushioning products will be deposited thereon. The smooth sloped 
surface has a pitch angle which is sufficient to ensure that cushioning products 
placed on the top portion of the surface will slide in a predetermined slide 
direction. The smooth sloped surface is oriented relative to the machine in such a 
manner that the slide direction is substantially perpendicular to the discharge 
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direction. This geometric relationship allows the cushioning dunnage pads to 
stack in a consecutive side by side arrangement and thereby present the pads in 
a sequential fashion. 

The cushioning dunnage pads discharged from the conversion machine 

5 and deposited on the smooth sloped surface heretofore have had a tendency to 
fall obliquely, or tilt, as the dunnage pads slide down the slide. As the dunnage 
pads accumulate on the slide, some may become disoriented or skewed such 
that they do not align in an orderly fashion. This skewing of the dunnage pads 
interrupts the smooth flow of a packaging process, and consequently increases 

10 packing time. The aforementioned problems become more pronounced with 
smaller size pads. It would be desirable to provide a packaging system which 
consistently presents the dunnage pads in a more orderly and thus more 
economically friendly manner. 

15 Summary of the Invention 

The present invention provides a dunnage pad transfer mechanism for a 
cushioning conversion machine. The transfer mechanism includes a pad support 
for receiving and supporting a pad as it exits from the cushioning conversion 
machine. Thereafter the pad support is tilted in a controlled manner to transfer 
20 the pad onto a transitional surface, such as a slide surface, for further transfer, 
such as to a pad staging area where the dunnage pad is available for pickup by a 
packer. 

According to one aspect of the invention, a cushioning conversion system 
comprises a cushioning conversion machine and a pad support located adjacent 

25 the outlet of the conversion machine. The conversion machine produces 
cushioning dunnage pads and discharges the pads on to the pad support in a 
predetermined discharge direction. The pad support is movable between a pad 
receiving position and a pad discharge position. In the pad receiving position, the 
pad support is oriented relative to the conversion machine to receive thereon and 

30 support dunnage pads discharged from the conversion machine in the discharge 
direction. In the pad discharge position, the pad support is tilted relative to 
horizontal for discharge of the dunnage pad from the pad support. 
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In a preferred embodiment, the dunnage pad slips onto a slide for further 
passage by gravity to a staging area where the dunnage pad is presented for 
pickup by a packer. As is also preferred, the pad support pivots about an axis 
parallel to the discharge direction of the pads exiting the conversion machine. 

5 According to another aspect of the invention, a method of providing a 

dunnage pad onto a transitional surface comprises the steps of using a 
cushioning conversion machine to convert sheet stock material into a dunnage 
pad, discharging the dunnage pad from the conversion machine onto a pad 
support, and tilting the pad support to discharge the dunnage pad therefrom and 

10 onto the transitional surface. 

The invention also provides a dunnage pad delivery system for positioning 
at the outlet of a cushioning conversion machine. The pad delivery system 
comprises a pad support movable between a pad receiving position and a pad 
discharge position, and a transitional slide adjacent the pad support for receiving 

15 pads therefrom when the pad support is tilted from its pad receiving position to its 
pad discharge position. 

The foregoing and other features of the invention are more fully described 
and particularly pointed out in the claims. The following descriptive annexed 
drawings set forth in detail one illustrated embodiment, this embodiment being 

20 indicative of but one of the various ways in which the principles of the invention 
may be employed. 

Brief Description of the Drawings 

Figure 1 is a top view of a packaging system according to the present 
25 invention, the system including a conversion machine, a transitional member in 
the form of a slide, and a dunnage pad transfer mechanism. 

Figure 2 is an end view of the packaging system of Figure 1. 
Figures 3A-3D are schematic end views sequentially showing the manner 
by which a dunnage pad is transferred from the cushioning conversion machine 
30 to the slide. 

Figure 4 is a top view of another packaging system according to the 
present invention, the system including a conversion machine and another 

-3- 



BNSDOCID: <WO. 



02064358A2 J > 



WO 02/064358 



PCT/US01/49867 



embodiment of dunnage pad transfer mechanism which supplies dunnage pads 
to plural transitional members, such as slides associated with respective ones of 
plural packing stations. 

Figure 5 is an end view of the packaging system of Figure 4. 

5 

Detailed Description of the Invention 

Referring now to the drawings in detail, a packaging system 10 according 
to the present invention is shown in Figs. 1 and 2. The packaging system 10 
includes a cushioning conversion machine 11, a transitional member 12, 

10 preferably a slide, which is positioned adjacent to the machine 1 1 , and a dunnage 
pad transfer mechanism 14 which transfers a dunnage pad 22 produced by the 
conversion machine 1 1 to the slide 12 in a controlled manner. As is described in 
greater detail below, the dunnage pad transfer mechanism 14 receives the 
dunnage pad 22 from the conversion machine 1 1 in a discharge direction D and 

is subsequently discharges the dunnage pad 22 onto the slide 12 in a slide direction 
S. In so doing, the transfer mechanism 14 separates and makes independent the 
movement of the dunnage pad 22 in the discharge direction D and the movement 
of the dunnage pad 22 in the slide direction S. This controlled movement of the 
dunnage pad 22 avoids problems that may arise from random movement of the 

20 dunnage pad such as, for example, the above mentioned problem of the dunnage 
pad tilting or falling obliquely onto the slide. 

As is further seen in Figs. 1 and 2, the packaging system 10 may also 
include a container conveyer 24 which conveys containers C in proximity to the 
bottom portion of the slide 12, enabling an operator to pick a dunnage pad 22 

25 from the slide 12 and place the dunnage pad 22 into a container C. Also, a 
controller 25 (shown in Fig. 1 only) may be provided to control the packaging 
system 10. 

The illustrated conversion machine 1 1 may be any conversion machine 
which converts sheet stock material into cushioning products or dunnage pads 22 
30 of a desired length, such as the conversion machine shown and described in the 
above noted U.S. Pat. No. 5,542,232. The conversion machine 11 draws sheet 
stock material from a supply thereof to a forming assembly in a housing 26 of the 
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machine 1 1 . The forming assembly causes inward turning of the lateral edges of 
the sheet stock material to form a continuous strip having lateral pillow like 
portions and a central band. A gear assembly of the machine 1 1 pulls the stock 
material downstream through the machine 1 1 and also connects (for example, by 
coining and/or perforating) the central band of the continuous strip to form a 
connected strip. As the connected strip travels downstream from the gear 
assembly, a severing assembly severs the connected strip into a cushioning 
dunnage pad 22 of a desired length. 

The dunnage pad 22 is discharged through an exit opening 28 of the 
conversion machine 11. In the illustrated embodiment, the dunnage pad 22 is 
discharged through a discharge chute 30, where the dunnage pad 22 may remain 
until a succeeding dunnage pad 22 pushes the dunnage pad 22 from the 
discharge chute 30 to the dunnage pad transfer mechanism 14; that is, the 
dunnage pad 22 is pushed out while a new dunnage pad is being formed. A pre- 
feed of a prescribed length may be used to push the dunnage pad out of the 
discharge chute 30. For example, if a 20 inch pad is to be produced, the 
conversion machine 1 1 may be operated until a 20 inch pad is produced and 
severed to form a first dunnage pad. Then, the conversion machine 1 1 may be 
operated to make the initial six (6) inches of the next dunnage pad, this pushing 
the first dunnage pad out of the chute 30. When another (i.e., second) 20 inch 
dunnage pad is to be made, the remaining 14 inches of the next dunnage pad is 
produced to form a second dunnage pad that is then severed and followed by a 
six (6) inch pre-feed of the next pad. 

It is noted that longer dunnage pads may draw themselves out of the 
discharge chute 30 so that a push from a succeeding dunnage pad is not 
necessary. Also, in some applications a pad transferring assembly may be used 
to frictionally engage and transfer a dunnage pad to the pad transfer mechanism 
14. An exemplary pad transferring assembly is shown and described in the 
above noted U.S. Pat. No. 5,542,232. The dunnage pad transfer mechanism 14, 
which is described in greater detail below, transfers the dunnage pad 22 to the 
slide 12. 
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In the illustrated embodiment, the slide 12, which includes a smooth sloped 
surface 40, forms at its lower end a transitional zone where one or more dunnage 
pads may be stored or queued up. It is noted that other forms of transitional 
zones may be used in conjunction with the packaging system, such as, for 
example, receptacles, conveyors, etc. Also, although the illustrated slide 12 is 
shown accommodating two dunnage pads 22, the present invention contemplates 
accommodation of one or more dunnage pads, as desired, and slides of different 
lengths for different applications. 

To optimize the "smoothness" of the sloped surface 40, the slide 12 may 
be made of a material or have a surface formed from a material having a low 
coefficient of friction with respect to the dunnage pad 22, such that the dunnage 
pad 22 will slide substantially frictionlessly down the sloped surface 40. Such a 
material may be, for example, UHMW plastic, stainless steel with a PTFE coating, 
or #2B finish stainless steel, which is annealed, pickled and bright cold rolled. 
Reference may be had to the noted U.S. Pat. No. 5,542,232, for further details 
concerning the slide 12. 

In the illustrated embodiment, the sloped surface 40 has a pitch angle a 
at a lower end portion and a slightly steeper pitch angle at an upper portion 
thereof, the angles being selected to ensure that a dunnage pad 22 deposited 
thereon will slide in the slide direction S (see Fig. 2) to the lower portion of the 
slide where the pad is staged for pickup by a packer. Here, the pitch angle alpha 
is about 25 to 30 degrees, for example. 

The sloped surface 40 is oriented relative to the machine 1 1 in such a 
manner that the slide direction S is substantially perpendicular to the discharge 
direction D (Fig. 1). Additionally, the sloped surface 40 is substantially parallel to 
the discharge direction D. 

As is shown in Fig. 2, the slide 12 includes a bottom wall 44, the top 
surface of which is the smooth sloped surface 40, and an end wall 46 providing a 
stop at the bottom end of the slide and against which a dunnage pad 22 moving 
down the slide 12 will stop, while any succeeding pads will queue up, or stack 
side-by-side on the slide 12. It will, of course, be appreciated that the slide 12 
could be otherwise inclined relative to the discharge direction D of the machine 
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11, providing different controlled slide paths away from the dunnage pad transfer 
mechanism 14. 

The dunnage pad transfer mechanism 14 includes a pad support 50, which 
is mounted for tilting movement at pivot pin 52, and an actuator 54 which pivotally 
moves the pad support 50 about the pivot pin 52. It will be appreciated by those 
skilled in the art that the pad support 50 may be mounted otherwise for tilting 
(rotational or swinging) movement, either to the machine or to a suitable support 
structure that may be mounted to the machine or supported independently of the 
machine, as desired. The pad support 50 is generally a tray or other support 
member preferably having a low friction, planar top surface such as that 
described above with respect to the slide 12. The pad support 50 is operative to 
support the dunnage pad 22 from underneath as a dunnage pad is being formed, 
and then to discharge the dunnage pad 22 when the pad support 50 is pivoted to 
an inclined position, as is further described below. The actuator 54 may be any 
suitable device, for example, a solenoid or a pneumatically or hydraulically driven 
actuator, which is operative to tilt the pad support 50 between the pad receiving 
position (Figs. 2, 3A, 3C and 3D) and the pad discharge position (Fig. 3B). 

The pad support 50 is located adjacent an outlet end 56 (Fig. 1) of the 
discharge chute 30 and sufficiently proximate thereto so that the dunnage pads 
22 discharged from the chute 30 will be deposited on the pad support 50. More 
particularly, as is seen in Fig. 2, when the pad support 50 is in its pad receiving 
position, it is substantially horizontal and lies in a plane substantially parallel to a 
bottom plane or wall 60 of the machine's discharge chute 30. When the pad 
support 50 is in its pad discharge, or inclined, position, the pad support 50 is 
substantially parallel to and preferably substantially coplanar with the bottom wall 
44 of the slide 12 at the upper end of the slide 12. If desired, a distal end 62 of 
the pad support 50 may slightly overlap the sloped surface 40 of the slide 12 
when tilted to its discharge position. 

For some applications, and as shown in Fig. 2, the pad support 50, when it 
is in its pad receiving position, may be vertically spaced (offset) below the bottom 
plane 60 of the chute 30 (a distance, F, in Fig. 2). This spacing F may be greater 
than the height of the dunnage pad 22 or otherwise selected so that, in operation, 
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as the dunnage pad 22 is emitted from the discharge chute 30, the dunnage pad 
22 falls downward by gravity and clears itself of the next or succeeding dunnage 
pad (i.e., the dunnage pad trailing therebehind) in the discharge chute 30. 
Accordingly, as the pad support 50 is pivoted by the actuator 54 to its discharge 

5 position, the trailing end of the dunnage pad 22 thereon is clear of the leading 
end of the next or succeeding dunnage pad, thus preventing the trailing end of 
the dunnage pad 22 from "catching" the leading end of the succeeding dunnage 
pad and possibly skewing the dunnage pad 22 when the dunnage pad 22 is 
discharged from the pad support 50. In this instance, the above-described pre- 

10 feed feature would be superfluous. Of course, as is described below, the pad 
support 50 may lie in the same plane as the bottom plane 60 of the discharge 
chute 30, in which case the pre-feed feature would be advantageous. 

In the illustrated embodiment, the operation of the conversion machine 1 1 
and transfer mechanism 14 are coordinated by the controller 25, although it will 

15 be appreciated that these components may be controlled manually and/or 
independently of each other. The controller 25 is in communication with a pad 
sensor 64 positioned about one and one half pad widths up from the end wall 46 
of the slide 12 (Fig. 1), so as to provide for queuing of two pads in the illustrated 
embodiment. The pad sensor 64 detects whether there is a dunnage pad 22 on 

20 the slide 12 two pads up from the end wall 46 thereof (i.e., "the second pad 
position"). If a dunnage pad 22 is detected in the second pad position, the 
conversion machine 1 1 stops the conversion process. If there is no dunnage pad 
22 detected in the second pad position, the conversion machines is operated to 
produce a dunnage pad 22 which is then discharged by the dunnage pad transfer 

25 mechanism 14 onto the slide. 

It will be appreciated by those skilled in the art that the position of the pad 
sensor 64 relative to the end wall 46 of the slide 1 2 may be adjusted for queuing 
up one, two (as in the illustrated embodiment), three or any number of dunnage 
pads 22 for stowage on the slide 12. Also, other sensing arrangements may be 

30 employed if desired. 

Figs. 3A-3D sequentially illustrate in greater detail the manner by which a 
dunnage pad 22 is transferred by the transfer mechanism 14 from the conversion 
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machine 1 1 to the slide 12. In Fig. 3A, dunnage pad 22a is supported in the 
bottom portion of the slide 12, dunnage pad 22b is supported in the second pad 
position of the slide 12, dunnage pad 22c is supported in the receiving, or 
horizontal, position by the pad support 50, and dunnage pad 22d is supported by 
the discharge chute 30. The pad sensor 64 (not shown in Fig. 3A) detects the 
presence of the dunnage pad 22b in the second pad position and, accordingly, 
the controller 25 places the conversion machine 1 1 in standby mode or otherwise 
stops the conversion machine 1 1 . 

In Fig. 3B, the dunnage pad 22a has been removed from the bottom 
portion of the slide 12 and the dunnage pad 22b has slid into its place. The pad 
sensor 64 detects the absence of a dunnage pad 22 in the second pad position 
and instructs the dunnage pad transfer mechanism 14 via the controller 25 to 
discharge the dunnage pad 22c thereto. Thus, as is seen in Fig. 3B, the pad 
support 50 is pivoted downwardly by the actuator 54 (Fig. 2) to its inclined, or pad 
discharge, position thereby to deposit the dunnage pad 22c on the bottom wall 44 
of the slide 12. 

Referring to Fig. 3C, the pad support 50 is returned to its horizontal, or pad 
receiving, position, readying the pad support 50 for receiving the dunnage pad 
22d thereon, a predetermined amount of time after the dunnage pad 22c is 
discharged therefrom sufficient to enable the dunnage pad 22c to clear the distal 
end 62 of the pad support 50. Although not shown, a pad support sensor may be 
employed, for example underneath the pad support 50, to detect that a dunnage 
pad 22, and in this instance the dunnage pad 22c, has cleared the pad support 
50. Then, if the pad support sensor detects that there is no dunnage pad on the 
pad support 50, the pad support may be returned by the actuator 54 to its 
horizontal pad receiving position. 

After, or while, the pad support 50 returns to its pad receiving position, the 
conversion machine 1 1 is instructed to produce a new dunnage pad 22e (not 
shown in Fig. 3C). When the new dunnage pad 22e is completed and is 
discharged by the conversion machine 1 1 , the new dunnage pad 22e pushes the 
dunnage pad 22d then occupying the discharge chute 30 from the discharge 
chute 30 to deposit dunnage pad 22d onto the pad support 50. Thus, as is seen 
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in Fig. 3D, the dunnage pad 22d falls by gravity onto the pad support 50, clearing 
itself from the new (i.e., the succeeding) dunnage pad 22e, which now occupies 
the discharge chute 30. The pad sensor 64 detects the presence of the dunnage 
pad 22c in the second pad position and, accordingly, the controller 25 places the 
5 conversion machine 1 1 in standby mode or otherwise stops the conversion 
machine 11. 

Preferably, the pad support 50 is disposed in its inclined, discharge 
position as a fail safe position should the dunnage pad transfer mechanism 14 
fall. This will enable the conversion machine 1 1 to continue discharging dunnage 

10 pads onto the slide 12 via the inclined pad support 50. 

Also, it will be appreciated that the discharge chute 30 of the illustrated 
conversion machine 1 1 may be omitted and the dunnage pad transfer mechanism 
14 positioned adjacent the exit opening 28 of the conversion machine 1 1 . With 
such an alternative embodiment, the dunnage pad 22 will be deposited directly 

15 onto the pad support 50 when a dunnage pad 22 is discharged from the machine 
11. 

It will also be appreciated that the dunnage pad 22 may be discharged by 
the dunnage pad transfer mechanism 14 by gravity as shown or by power assist. 
To discharge by gravity force, the top surface of the pad support 50 must be such 
20 that the dunnage pads 22 will slide substantially frictionlessly down the top 
surface when the pad support 50 is in its inclined position. Alternatively or 
additionally, the dunnage pad transfer mechanism 14 may be equipped with a 
power assist mechanism to assist in advancing the dunnage pads 22 down the 
slide 12. 

25 Referring now to Figs. 4 and 5, another embodiment of a packaging 

system according to the invention is indicated generally at reference numeral 110. 
In the several figures, like reference numerals correspond to like components. 

The packaging system 110 is similar to the afore described packaging 
system 10 shown in Figs. 1 and 2, except that it includes a pair of transitional 

30 members 1 1 2 and 1 1 3 (for example, a pair of slides) positioned at opposite sides 
of the cushioning conversion machine 1 1 , and a dunnage pad transfer 
mechanism 1 14 which transfers a dunnage pad 22 produced by the conversion 
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machine 1 1 to either slide 1 12 and 1 13 in a controlled manner. Thus, the 
dunnage pad transfer mechanism 114 receives the dunnage pad 22 from the 
conversion machine 11 in a discharge direction D and subsequently discharges 
the dunnage pad 22 onto either the slide 112 in a first slide direction S1 or the 

5 slide 1 13 in a second slide direction S2, respectively (Fig. 4). 

As is further seen in Fig. 4, the packaging system 110 may also include 
infeed container conveyors 124 and 125 which convey containers C (not shown) 
in the position below the bottom portions of the respective slides 112 and 113, 
enabling operators stationed at the respective conveyors 124 and 125 to pick a 

10 dunnage pad 22 from the respective slide 1 12 and 113 and place the dunnage 
pad 22 into a container C. An outfeed conveyor 127 may also be employed to 
convey containers C away from the operators' work stations, and a pair of work 
tables 129 and 131 may be provided for the product or products to be packed, 
and/or for side jobs, miscellaneous supplies, or the like. Also, like the afore 

is described packaging system 10, a controller 125 (shown in Fig. 1 only) may be 
provided to control the packaging system 110. 

Unlike the pad support 50 of the dunnage pad transfer mechanism 14, the 
pad support 150 of the dunnage pad transfer mechanism 1 14 is mounted for 
tilting movement between two oppositely disposed inclined discharge positions 

20 from an intermediate pad receiving position. In the illustrated embodiment, the 
pad support 150 is mounted to a pivot shaft 152, and an actuator 154 is provided 
to rotate the pivot shaft, or to pivot the pad support 150 about the pivot shaft 152. 
Other mounting and actuating means may be employed as desired. 

The operation of the conversion machine 1 1 and the transfer mechanism 

25 1 14 is coordinated by the controller 125, although it will be appreciated that the 
components may be controlled manually and/or independently of each other. The 
controller 125 is in communication with a pair of pad sensors 164 and 165 (Fig. 4) 
which are positioned and function in a manner similar to the afore described 
sensor 64; that is, the pad sensors 1 64 and 1 65 detect whether there is a 

30 dunnage pad 22 on the respective slide 112 and 113 two pads up from the 

respective end walls 146 and 147 thereof (i.e., "the second pad position"). After a 
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pad is produced by the conversion machine, the pad support will tilt in the 
direction of the slide that needs to be replenished. 

The manner by which a dunnage pad 22 is transferred by the dunnage pad 
transfer mechanism 1 14 from the conversion machine 1 1 to a slide 112 and 113 
is essentially the same as that of the previously described pad transfer 
mechanism 14 in reference to Figs. 3A-3D, except that the pad support 150 of the 
transfer mechanism 114 may be tilted to either of two pad discharge positions; 
that is, towards the slide 1 12 or the slide 113. Thus, if either of the pad sensors 
164 or 165 detects the absence of a dunnage pad 22 in the respective second 
positions 146 and 147, then the dunnage pad transfer mechanism 114 is 
instructed via the controller 125 to discharge a dunnage pad 22 to the respective 
slides 112 and 113. 

The particular order in which the transfer mechanism 114 discharges pads 
to the respective slides 112 and 113 may be based on any suitable criteria. For 
example, the dunnage pad transfer mechanism 1 14 may discharge dunnage 
pads in an alternating fashion to the respective slides 112 and 1 13, or in the order 
in which the respective sensors 164 and 165 detect the absence of a dunnage 
pad 22 in the respective second positions 146 and 147. As yet another 
alternative, the transfer mechanism 114 may discharge two dunnage pads to the 
slide 1 12 for every one dunnage pad discharged to the slide 1 13, or vice versa. 

In any event, if both pad sensors 164 and 165 detect the presence of a 
dunnage pad in the respective second pad positions, then the controller 125 
places the conversion machine 1 1 in standby mode or otherwise stops the 
conversion machine 11. 

It is noted that the fail-safe position of the pad support 150 may be in an 
inclined position towards the slide 1 12 or the slide 113. In this way, if the 
dunnage pad transfer mechanism 114 fails, for example, as mentioned above, 
then the pad support 150 defaults to its Inclined position, enabling the conversion 
machine 1 1 to continue discharging dunnage pads onto one of the slides 1 12 or 
1 13 via the inclined pad support 150. Also, or alternatively, the pad support 150 
may be removable so that dunnage pads are discharged directly onto either of 
the slides 1 1 2 or 1 1 3. Although not shown, the slides 1 1 2 and 1 1 3 may be 
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15 



20 



equipped, either together or individually, with side rails to enable the slides 112 
and 113 to be selectively slid under the discharge chute 30. 

It will be appreciated that the packaging system 110 advantageously 
enables a single conversion machine 1 1 to provide dunnage pads 22 to two work 
stations. Since two operators work off the same conversion machine 1 1 , the 
conversion machine 1 1 will not be in standby mode or otherwise stopped as often 
as if the conversion machine 1 1 were producing dunnage pads 22 for only one 
work station, as is the case with the afore described packaging system 10. 
Consequently, output and efficiency are improved by the packaging system 110. 

Although the invention has been shown and described with respect to 
certain embodiments, equivalent alterations and modifications will occur to others 
skilled in the art upon reading and understanding this specification and the 
annexed drawings. In particular regard to the various functions performed by the 
above described integers (components, assemblies, devices, compositions, etc.), 
the terms (including a reference to a "means") used to describe such integers are 
intended to correspond, unless otherwise indicated, to any integer which performs 
the specified function of the described integer (i.e., that is functionally equivalent), 
even though not structurally equivalent to the disclosed structure which performs 
the function in the herein illustrated exemplary embodiments of the invention. In 
addition, while a particular feature of the invention may have been described 
above with respect to only one of several illustrated embodiments, such feature 
may be combined with one or more other features of the other embodiments, as 
may be desired and advantageous for any given or particular application. 



25 
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What is claimed is: 

1 . A cushioning conversion system, comprising: 

a cushioning conversion machine for producing cushioning dunnage 
pads and discharging the pads in a predetermined discharge direction; 
5 a pad support movable between a pad receiving position, whereat 

the pad support is oriented relative to the conversion machine to receive thereon 
dunnage pads discharged from the conversion machine in the discharge 
direction, and at least one pad discharge position, whereat the pad support is 
tilted relative to horizontal for discharge of the dunnage pad. 

10 

2. A cushioning conversion system as set forth in claim 1 , further 
including a sloped surface onto which the dunnage pad is discharged in a slide 
direction from the pad support. 

15 3. A cushioning conversion system as set forth in claim 2, wherein the 

sloped surface is oriented relative to the conversion machine so that the slide 
direction is substantially perpendicular to the discharge direction. 

4. A cushioning conversion system as set forth in claim 2, wherein the 
20 sloped surface is substantially parallel to the discharge direction. 

5. A cushioning conversion system as set forth in claim 2, further 
including a stop projecting from the sloped surface against which a dunnage pad 
moving in the slide direction along the sloped surface stops. 

25 

6. A cushioning conversion system as set forth in claim 2, wherein 
when the pad support is in its pad discharge position, the pad support is 
substantially parallel to the sloped surface. 

30 7. A cushioning conversion system as set forth in claim 1 , wherein the 

conversion machine includes a discharge chute from which the dunnage pad is 
discharged, and the pad support is oriented relative to the conversion machine 
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such that when the pad support is in its pad receiving position the pad support 
lies in a plane substantially parallel to a bottom wall of the discharge chute. 

8. A cushioning conversion system as set forth in claim 7, wherein the 
pad support, when it is in its pad receiving position, is offset from the bottom wall 
of the discharge chute. 

9. A cushioning conversion system as set forth in claim 2, further 
including a controller for coordinating the operation of the pad support and 
conversion machine, and a pad sensor oriented relative to the sloped surface for 
detecting whether there is a dunnage pad at a predetermined location on the 
sloped surface. 

10. A cushioning conversion system as set forth in claim 1 , further 
including a pad support sensor for detecting whether there is a dunnage pad on 
the pad support. 

11. A cushioning conversion system as set forth in claim 1 , wherein the 
at least one pad discharge position includes a pair of pad discharge positions, 
and the pad support is selectively movable between the pad receiving position 
and either of the pair of pad discharge positions. 

12. A cushioning conversion system as set forth in claim 1 1 , wherein 
the pad receiving position is disposed intermediate the pair of discharge 
positions. 

13. A method of providing a dunnage pad onto a transitional surface, 
comprising the steps of: 

using a cushioning conversion machine to convert sheet stock 
material into a dunnage pad; 

discharging the dunnage pad from the conversion machine onto a 
pad support; and, 
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tilting the pad support to discharge the dunnage pad therefrom and 
onto the transitional surface. 

14. A method as set forth in claim 1 3, wherein the step of discharging 
5 the dunnage pad from the conversion machine includes using the cushioning 
conversion machine to convert sheet stock material into a succeeding dunnage 
pad, and using the succeeding dunnage pad to push the existing dunnage pad 
from the conversion machine onto the pad support. 

io 15. A method as set forth in claim 14, further including maintaining at 

least a portion of the existing dunnage pad in a discharge chute of the conversion 
machine for a predetermined amount of time until the succeeding dunnage pad 
pushes the dunnage pad out from the discharge chute. 

15 1 6. A method as set forth in claim 1 3, repeating the steps to form a 

succeeding dunnage pad, the succeeding pad, when discharged onto the 
transitional surface, stacking in a side-by-side manner with the existing dunnage 
pad on the transitional surface. 

20 1 7. A method as set forth in claim 1 3, wherein after the step of tilting the 

pad support to discharge the dunnage pad therefrom, the pad support is again 
tilted to receive a succeeding dunnage pad from the conversion machine. 

18. A method as set forth in claim 17, wherein after the pad support is 
25 tilted to receive the succeeding dunnage pad, the step of using the conversion 

machine is repeated. 

1 9. A method as set forth in claim 1 7, wherein while the pad support is 
tilted to receive the succeeding dunnage pad, the step of using the conversion 

30 machine is repeated. 
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20. A method as set forth in claim 1 3, wherein after the step of tilting the 
pad support to discharge the dunnage pad therefrom, tilting the pad support to 
receive a succeeding dunnage pad from the conversion machine and then tilting 
the pad support to discharge the succeeding dunnage pad therefrom and onto a 

5 second transitional surface. 

21 . A dunnage pad transfer mechanism for positioning at the outlet of a 
cushioning conversion machine, comprising a pad support movable between a 
pad receiving position and a pad discharge position, and a transitional slide 

10 adjacent the pad support for receiving a pad therefrom when the pad support is 
tilted from its pad receiving position to its pad discharge position. 
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